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(54) CIRCULARLY POLARIZING PLATE AND LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a circularly 
polarizing plate with excellent circular polarization 
characteristics and a semitransmissive liquid crystal 
display device with a bright display, with high contrast 
and with little viewing angle dependence in a 
transmissive mode. 

SOLUTION: The circularly polarizing plate at least 
comprises a polarizing plate and an optically anisotropic 
element with a phase difference of nearly a quarter of a 
wavelength in the visible ray region and is characterized 
by having the optically anisotropic element comprising at 
least a liquid crystal film with a fixed nematic hybrid 
alignment structure. The liquid crystal display device is 
provided with the circularly polarizing plate. 
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(54) CIRCULARLY POLARIZING PLATE AND LIQUID CRYSTAL DISPLAY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a circularly polarizing plate 
with excellent circular polarization characteristics and a 
semitransmissive liquid crystal display device with a bright display, 
with high contrast and with little viewing angle dependence in a 
transmissive mode. 

SOLUTION: The circularly polarizing plate at least comprises a 
polarizing plate and an optically anisotropic element with a phase 
difference of nearly a quarter of a wavelength in the visible ray region 
and is characterized by having the optically anisotropic element 
comprising at least a liquid crystal film with a fixed nematic hybrid 
alignment structure. The liquid crystal display device is provided with 
the circularly polarizing plate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display equipped with a circular polarization of light 

plate and this. 

[0002] 

[Description of the Prior Art] recent years and a liquid crystal display — the thin shape — the expectation of the 
commercial-scene amplification as a display of a personal digital assistant device which can harness the lightweight 
description greatly is growing. Pocket mold electronic equipment has been a technical problem with important holding 
down power consumption to eye backlash which is usually dc-battery actuation. Therefore, or power consumption does 
not use a large back light as a liquid crystal display of a pocket mold application etc., it is not necessary to always use it 
and especially the reflective mold liquid crystal display in which low-power-izing, thin-shape-izing, and lightweight- 
izing are possible attracts attention. As a reflective mold liquid crystal display, a liquid crystal cell is pinched with one 
pair of polarizing plates, and the reflective mold liquid crystal display of the two polarizing plate mold which has 
arranged the reflecting plate outside further is widely used as an object for monochrome display. Furthermore, recently, 
the reflective mold liquid crystal display of the one polarizing plate mold whose liquid crystal layer was pinched with 
the polarizing plate and the reflecting plate is proposed and put in practical use from colorization being easy 
theoretically and brightly rather than the two polarizing plate mold (T. Sonehara et al., JAPAN DISPLAY, 192 
(1989).). However, when using under a dark environment, these reflective mold liquid crystal display usually has the 
fault that a display stops being able to be visible easily, in order to display using outdoor daylight. 
[0003] The transflective reflective mold liquid crystal display which used the transflective reflecting plate which has 
the property which penetrates a part of incident light instead of a reflecting plate in the reflective mold liquid crystal 
display of an one polarizing plate mold like a JP, 10-206846, A publication as a technique which solves this problem, 
and was equipped with the back light is proposed. In this case, in the environment dark as a reflective mold (reflective 
mode) where outdoor daylight was used in the state of the back light astigmatism LGT, it can be used as a transparency 
mold (transparent mode) which made the back light turn on. In the transflective reflective mold liquid crystal display of 
this one polarizing plate mold, since it is necessary to carry out incidence of the approximate circle polarization to a 
liquid crystal cell through a transflective reflection layer in the transparent mode, it is necessary to arrange the circular 
polarization of light plate which consists of a giant-molecule oriented film represented by the polycarbonate of one 
sheet or two or more sheets, and a polarizing plate between a transflective reflection layer and a back light. However, in 
TN-LCD of the transparent mode, when it sees from across for the refractive-index anisotropy which a liquid crystal 
molecule has, or a foreground color changes, the problem of the angle of visibility that display contrast falls is not 
avoided in essence, but with the circular polarization of light plate using a macromolecule oriented film, this angle-of- 
visibility amplification is intrinsically difficult. 
[0004] 

[Problem(s) to be Solved by the Invention] In the circular polarization of light plate which has a good circular 
polarization of light property, and the transparent mode, the display of this invention is bright, it is high contrast, and 
aims at offering a transflective LCD with few angle-of-visibility dependencies. 
[0005] 

[Means for Solving the Problem] That is, this invention is a circular polarization of light plate which consists of optical 
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different direction components which have the phase contrast of abbreviation quadrant wavelength in a polarizing plate 
and a light region at least, and relates to the circular polarization of light plate characterized by consisting of liquid 
crystal films with which the said optical different direction component fixed nematic hybrid oriented structure at least. 
Moreover, said liquid crystal film carries out nematic hybrid orientation of the liquid crystal ingredient in a liquid 
crystal condition, and this invention relates to said circular polarization of light plate which is the liquid crystal film 
which carried out glass immobilization of this orientation by cooling from the condition. Moreover, said liquid crystal 
film carries out nematic hybrid orientation of the liquid crystal ingredient in a liquid crystal condition, and this 
invention relates to said circular polarization of light plate which is the liquid crystal film which fixed this orientation 
by the crosslinking reaction by light or heat. Moreover, this invention relates to said circular polarization of light plate 
characterized by a said optical different direction component consisting of the liquid crystal films and oriented films 
which fixed nematic hybrid oriented structure at least. 

[0006] Moreover, this invention relates to the liquid crystal display characterized by having said circular polarization of 
light plate. Moreover, the liquid crystal cell which ****(ed) the liquid crystal layer with the transparence substrate of a 
couple with which this invention is equipped with an electrode, The polarizing plate arranged at the observer side of 
this liquid crystal cell, and said polarizing plate and the phase contrast compensating plate of at least one sheet arranged 
between said liquid crystal cells, It is the transflective reflective mold liquid crystal display equipped with the 
transflective reflection layer which saw from the observer and was installed more back than said liquid crystal layer at 
least, and is related with the transflective LCD characterized by seeing from an observer and having said circular 
polarization of light plate at least more back than said transflective reflection layer. Moreover, this invention relates to 
said transflective LCD characterized by using a twisted nematic type. Moreover, this invention relates to said 
transflective LCD characterized by using a super twisted nematic type. Furthermore, this invention relates to said 
transflective LCD characterized by using HAN mode. 
[0007] 

[Embodiment of the Invention] The circular polarization of light plate of this invention consists of optical different 
direction components which have the phase contrast of abbreviation quadrant wavelength in a polarizing plate and a 
light region at least. Said polarizing plate will not be restricted especially if the object of this invention can attain, but 
the usual thing used for a liquid crystal display can be suitably used for it. The polarization film which consists of a 
polarization film, a polyene oriented film like the dehydration processing object of PVA or the demineralization acid- 
treatment object of a polyvinyl chloride, etc. which adsorbed iodine and/or dichroic coloring matter and specifically 
extended them to the hydrophilic high polymer film which consists of polyvinyl alcohol (PVA), a PVA system like the 
partial acetalization PVA, a partial saponification object of an ethylene- vinylacetate copolymer, etc. can be used. 
Moreover, the polarization film of a reflective mold can also be used. 

[0008] Said polarizing plate may be used by the polarization film independent, and may prepare transparent protection 
layer etc. in one side or both sides of a polarization film for the object, such as improvement in on the strength, damp- 
proof improvement, and heat-resistant improvement. Photo-curing mold resin layers which carried out the laminating 
of the transparence plastic films, such as polyester and triacetyl cellulose, through direct or a glue line as transparent 
protection layer, such as a thing, a spreading layer of resin, and acrylic, an epoxy system, are mentioned. When 
covering these transparent protection layer to both sides of a polarization film, a protective layer which may prepare the 
same protective layer as both sides, and is different may be prepared. 

[0009] The optical different direction component which constitutes the circular polarization of light plate of this 
invention is a component which consists of liquid crystal films which fixed the nematic hybrid oriented structure of at 
least one sheet, and has the phase contrast of abbreviation quadrant wavelength in a light region. As nematic hybrid 
oriented structure fixed in said liquid crystal film, 60 degrees - 90 degrees of include angles of the director of a liquid 
crystal molecule and a film flat surface to accomplish are usually 80 degrees - 90 degrees preferably as an absolute 
value in near [ one ] the film interface of a liquid crystal film, and it is desirable in near the film interface of objection 
of the film plane concerned for the 0-50 degrees of the include angles concerned to be usually 0-30 degrees preferably 
as an absolute value. Moreover, as an average tilt angle in the oriented structure concerned, 5 degrees - 7 degrees - 33 
degrees 35 degrees [ 10 degrees - 30 degrees ] are usually 13 degrees - 27 degrees most preferably still more preferably 
as an absolute value. When an average tilt angle separates from the above-mentioned range, and it prepares for a liquid 
crystal display as a circular polarization of light plate, there is fear, such as contrast lowering. An average tilt angle 
means the average of the include angle of the director of a liquid crystal molecule and film flat surface in the direction 
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of thickness of a liquid crystal film to accomplish here, and the include angle concerned can apply and search for the 
crystal rotation method. In addition, since said liquid crystal film fixed the nematic hybrid oriented structure which 
turned to the include angle from which the director of the liquid crystal molecule like the above differs in all the 
locations of the direction of film thickness, when it is seen as the structure called a film, an optical axis does not exist 
any longer. 

[0010] moreover - although there is no ****** generally from being dependent on the method and the various optical 
parameters of the liquid crystal display which it has as a circular polarization of light plate as a retardation value of said 
liquid crystal film - the 550nm homogeneous light ~ receiving — usually - lOnm - 30nm - 400nm 600nm is the range 
of 50nm - 300nm still more preferably preferably. When a retardation value is less than lOnm, and it prepares for a 
liquid crystal display as a circular polarization of light plate, there is a possibility that sufficient angle-of- visibility 
amplification effectiveness cannot be acquired. Moreover, when larger [ than 600nm ] and it prepares for a liquid 
crystal display as a circular polarization of light plate, and it sees from across, there is a possibility that unnecessary 
coloring may arise. In addition, a retardation value here is a retardation value of the appearance within the field at the 
time of seeing from [ of a liquid crystal film ] a normal. That is, with the liquid crystal film which fixed nematic hybrid 
oriented structure, since the refractive index (ne) of a direction parallel to a director differs from the refractive index 
(no) of a vertical direction, the value which lengthened no from ne is seen, it considers as the upper rate of a 
birefringence, and the retardation value concerned is given as a product of the rate of a birefringence concerned, and 
film absolute thickness. Usually, this retardation value can be easily calculated by polarization optical measurement, 
such as ellipsometry. 

[001 1] Although the thickness of said liquid crystal film does not generally have ****** from being dependent on the 
method and the various optical parameters of the liquid crystal display which it has as a circular polarization of light 
plate, furthermore, it is 0.2 micrometers - 10 micrometers usually 0.5 micrometers - 2 micrometers still more preferably 
0.3 micrometers - 5 micrometers preferably. When thickness is thinner than 0.2 micrometers, there is a possibility that 
sufficient angle-of-visibility amplification effectiveness cannot be acquired. Moreover, when 10 micrometers is 
exceeded, there is a possibility that a liquid crystal display may color superfluously. 

[0012] Said liquid crystal film can be obtained by fixing the oriented structure by approaches, such as optical bridge 
formation, heat bridge formation, or cooling, corresponding to many physical properties of a liquid crystal ingredient, 
after carrying out nematic hybrid orientation of the liquid crystal ingredient in which nematic liquid crystallinity is 
shown in a liquid crystal condition. Especially if it is the liquid crystal ingredient in which nematic liquid crystallinity 
is shown as the aforementioned liquid crystal ingredient, it will not be restricted, but various kinds of low-molecular- 
liquid-crystal matter, polymer liquid crystal matter, or such mixture can be used as the ingredient concerned. The disco 
tic liquid crystal in which is not asked about whether it is cylindrical or disc-like, for example, disco tic nematic liquid 
crystallinity is shown can also be used for the molecular shape of the liquid crystal matter. In case such mixture is 
furthermore used as a liquid crystal ingredient, the nematic hybrid oriented structure for which it asks eventually with 
the ingredient concerned can be formed, and if the oriented structure is fixable, moreover, there will be no limit in a 
presentation, a presentation ratio, etc. of the ingredient concerned in any way. For example, the liquid crystal matter of 
low-molecular [ two or more sorts of] and/or a macromolecule, and independent or independent or the mixture which 
consists of the non-liquid crystallinity matter and the various additives of low-molecular [ two or more sorts of] and/or 
a macromolecule can also be used as a liquid crystal ingredient. 

[0013] As said low-molecular-liquid-crystal matter, the mixture of a Schiff base system, a biphenyl system, a terphenyl 
system, an ester system, a thioester system, a stilbene system, a tolan system, an azoxy series, an azo system, a 
phenylcyclohexane system, a pyrimidine system, a cyclohexyl cyclohexane system, a trimesic acid system, a 
triphenylene system, a torr KUSEN system, a phthalocyanine system, the low-molecular-liquid-crystal compound that 
has a porphyrin system molecule frame, or these compounds etc. is mentioned. 

[0014] As polymer liquid crystal matter, various kinds of principal chain mold polymer liquid crystal matter, side-chain 
mold polymer liquid crystal matter, or such mixture can be used. As principal chain mold liquid crystal polymer matter, 
the liquid crystal polymers of a polyester system, a polyamide system, a polycarbonate system, a polyimide system, a 
polyurethane system, a polybenzimidazole system, a poly benzoxazole system, the poly bends thiazole system, a 
polyazo methine system, a polyester amide system, a polyester carbonate system, and a polyester imide system or such 
mixture are mentioned. The half-aromatic series system polyester system polymer liquid crystal which the meso gene 
radical which gives liquid crystallinity also in these, and crookedness chains, such as polymethylene, polyethylene 
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oxide, and a polysiloxane, combined by turns, and all aromatic series system polyester system polymer liquid crystals 
without a crookedness chain are desirable in this invention. 

[0015] Moreover, the liquid crystal polymers which the meso gene radical combined with the matter which has the 
frame chain of the shape of a straight chain, such as a polyacrylate system, a polymethacrylate system, a polyvinyl 
system, a polysiloxane system, a polyether system, a poly malonate system, and a polyester system, and cyclic structure 
as a side chain as side-chain mold liquid crystal polymer matter, or such mixture are mentioned. The side-chain mold 
polymer liquid crystal which the meso gene radical which gives liquid crystallinity also in these to a frame chain 
through the spacer which consists of a crookedness chain combined, and the polymer liquid crystal concerned of the 
molecular structure which has a meso gene in both a principal chain and a side chain are desirable in this invention. 
[0016] When it fixes the oriented structure which it faced preparing said liquid crystal film, and was formed in the 
liquid crystal condition by heat bridge formation or optical bridge formation, it is desirable to use as the ingredient 
concerned the various liquid crystal matter which has the functional group or part which can react by heat, optical 
crosslinking reaction, etc. into a liquid crystal ingredient. As a functional group which can carry out crosslinking 
reaction, for example, epoxy groups, such as an acrylic radical, an methacrylic radical, a vinyl group, a vinyl ether 
radical, an allyl group, an ant ROKISHI radical, and a glycidyl group, an isocyanate radical, an isothiocyanate radical, 
azo, a diazo group, an azide radical, hydroxyl, a carboxyl group, a low-grade ester group, etc. are mentioned, and an 
acrylic radical and an methacrylic radical are especially desirable. Moreover, as a part which can carry out crosslinking 
reaction, a part including the molecular structures, such as maleimide, a maleic-acid anhydride, a cinnamic acid and 
cinnamate, an alkene, diene, an allene, an alkyne, azo, AZOKISHI, disulfide, and a polysulfide, is mentioned. Although 
these bridge formation radical and the crosslinking reaction part may be included in the various liquid crystal matter 
itself which constitutes a liquid crystal ingredient, they may add separately the non-liquid crystallinity matter with a 
cross-linking radical or a part into a liquid crystal ingredient. 

[0017] The optical different direction component which constitutes the circular polarization of light plate of this 
invention consists of liquid crystal films which fixed the nematic hybrid oriented structure like the above at least. 
Although it is also possible to use the liquid crystal film independent concerned as the component concerned here, a 
circular polarization of light plate can also consist of gestalten which covered one side or both sides of a liquid crystal 
film with transparent protection layer for the reinforcement of a liquid crystal film, or the improvement in resistance. 
Photo-curing mold resin layers which carried out the laminating of the transparence plastic films, such as polyester and 
triacetyl cellulose, through direct or an adhesive as transparent protection layer, such as a thing, a spreading layer of 
resin, and acrylic, an epoxy system, are mentioned. When covering these transparent protection layer to both sides of a 
liquid crystal film, a protective layer which may prepare the same protective layer as both sides, and is different may be 
prepared. Moreover, a direct liquid crystal film can be formed in a polarizing plate, and it can also consider as the 
circular polarization of light plate of this invention as it is. For example, after carrying out the laminating of the liquid 
crystal film to transparence plastic films, such as polyester and triacetyl cellulose, it can consider as the circular 
polarization of light plate of configurations, such as a polarization film / transparence plastic film / optical different 
direction component (liquid crystal film), and a polarization film / optical different direction component (liquid crystal 
film) / transparence plastic film, by uniting with a polarization film. 

[0018] Moreover, the optical different direction component which constitutes the circular polarization of light plate of 
this invention may consist of the liquid crystal films and oriented films which fixed nematic hybrid oriented structure. 
As an oriented film, it is a medium as optically uniaxial or optically biaxial shown, for example, various 
macromolecule oriented films, such as a polycarbonate (PC), polymethacrylate (PMMA), and polyvinyl alcohol (PVA), 
can be mentioned. It can also consider as the circular polarization of light plate of this invention by combining with a 
polarizing plate the optical different direction component which consists of these oriented films and a liquid crystal 
film, in addition, the liquid crystal film and oriented film which constitute an optical different direction component — 
respectively - one sheet - or two or more sheets can be used and the component concerned can be constituted. 
[0019] The circular polarization of light plate of this invention consists of a polarizing plate explained above and an 
optical different direction component at least. Although there is no ****** generally since the various optical 
parameters and the display grace demanded of the liquid crystal display with which it has the circular polarization of 
light plate concerned constitute the layered product of a liquid crystal film independent or a liquid crystal film, and an 
oriented film as an optical different direction component as thickness of a circular polarization of light plate, 600 
micrometers [ 400 micrometers or less ] or less 500 micrometers or less are usually 300 micrometers or less still more 
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preferably more preferably, moreover, the circular polarization of light plate of this invention — everything but a 
polarizing plate and an optical different direction component — a protective layer, an acid-resisting layer, an anti-glare 
treatment layer, a rebound ace court layer, an adhesive layer, an optical diffusion layer, an optical diffusibility adhesive 
layer, etc. - one layer - or two or more layers may be included. 

[0020] In addition, since the liquid crystal film which constitutes the optical different direction component of the 
circular polarization of light plate of this invention is a film which fixed nematic hybrid oriented structure, the upper 
and lower sides of the film concerned are not optically equivalent. Therefore, as a circular polarization of light plate, 
the optical property as the circular polarization of light plate changes with which film plane of a liquid crystal film is 
made into a polarizing plate side. Although this invention does not limit which film plane of a liquid crystal film is 
made into a polarizing plate side, it is desirable to manufacture the circular polarization of light plate of this invention 
in consideration of the optical property required of a circular polarization of light plate, the display property required of 
a liquid crystal display equipped with the circular polarization of light plate concerned. 

[0021] The liquid crystal display of this invention has said circular polarization of light plate at least. Although a liquid 
crystal display generally consists of members, such as a phase contrast compensating plate, a reflecting layer, an optical 
diffusion layer, a back light, a front light, an optical control film, a light guide plate, and a prism sheet, a polarizing 
plate, a liquid crystal cell, and if needed, there is especially no limit except for the point which makes it indispensable 
to use said circular polarization of light plate in this invention. Moreover, especially a limit may not have the operating 
location of said circular polarization of light plate, and one place or two or more places are sufficient as it. It is not 
restricted especially as a liquid crystal cell, but general liquid crystal cells, such as what ****(ed) the liquid crystal 
layer with the transparence substrate of a couple equipped with an electrode, can be used. If the orientation of the 
ingredient in which the liquid crystallinity which constitutes a liquid crystal layer is shown as said transparence 
substrate which constitutes a liquid crystal cell is made to carry out in the specific direction of orientation, there will be 
especially no limit. Although the transparence substrate and the substrate itself which specifically has the property to 
which the substrate itself carries out orientation of the liquid crystal lack in orientation ability, each transparence 
substrate which prepared in this the orientation film which has the property to which orientation of the liquid crystal is 
carried out can use it. Moreover, a well-known thing can be used for the electrode of a liquid crystal cell. Usually, it 
can prepare on the field of the transparence substrate with which a liquid crystal layer touches, and when using the 
substrate which has the orientation film, it can prepare between a substrate and the orientation film. Especially as an 
ingredient in which the liquid crystallinity which forms said liquid crystal layer is shown, it is not restricted but usual 
various low-molecular-liquid-crystal matter, polymer liquid crystal matter, and such mixture which can constitute 
various kinds of liquid crystal cells are mentioned. Moreover, coloring matter, a chiral agent, the non-liquid 
crystallinity matter, etc. can also be added in the range which does not spoil liquid crystallinity to these. 
[0022] Said liquid crystal cell may be equipped with various kinds of components required to consider as the liquid 
crystal cell of various kinds of methods mentioned later besides said electrode substrate and a liquid crystal layer. As a 
method of said liquid crystal cell, TN (Twisted Nematic) method, A STN (SuperTwisted Nematic) method, an ECB 
(Electrically Controlled Birefringence) method, An IPS (In-Plane Switching) method, VA (Vertical Alignment) 
method, An OCB (Optically Compensated Birefringence) method, A HAN (Hybrid Aligned Nematic) method, an ASM 
(Axially Symmetric Aligned Microcell) method, Various kinds of methods, such as means of displaying using a 
halftone gray scale method, a domain division method or a ferroelectric liquid crystal, and antiferroelectricity liquid 
crystal, are held. Moreover, the actuation methods of a liquid crystal cell may also be which actuation methods, such as 
a passive matrix method which especially a limit does not have and is used for STN-LCD etc., an active matrix which 
uses active electrodes, such as a TFT (Thin Film Transistor) electrode and a TFD (Thin Film Diode) electrode, for a 
list, and a plasma address system. 

[0023] Although it will not be restricted as a phase contrast compensating plate used for said liquid crystal display 
especially if excelled in transparency and homogeneity, a macromolecule oriented film and the optical compensation 
film which consists of liquid crystal can use it preferably. As a giant-molecule oriented film, one shaft or biaxial phase 
contrast film which consists of a cellulose type, a polycarbonate system, a polyarylate system, a polysulfone system, 
the Pori acrylic, a polyether sulfone system, an annular olefin system giant molecule, etc. can be illustrated. A 
polycarbonate system is desirable from the homogeneity of a cost side and a film especially. Moreover, it will not be 
restricted especially if the optical compensation film which consists of liquid crystal said here is a film which can use 
the optical anisotropy which is made to carry out orientation of the liquid crystal, and is produced from the orientation 
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condition. For example, well-known things using a nematic liquid crystal, disco tic liquid crystal, a smectic liquid 
crystal, etc., such as various optical functionality films, can be used. In constituting a liquid crystal display, the activity 
of only one sheet is sufficient as the phase contrast compensating plate illustrated here, and it may be used two or more 
sheets. Moreover, both a macromolecule oriented film and the optical compensation film which consists of liquid 
crystal can also be used. 

[0024] Especially as said reflecting layer, it is not restricted but the liquid crystal in which the multilayer of oxides, 
such as an alloy containing metals, such as aluminum, silver, gold, chromium, and platinum, or them and a magnesium 
oxide, and a dielectric and selective reflection are shown, or such combination can be illustrated. These reflecting 
layers may be flat surfaces, and may be curved surfaces. Thickness of what the reflecting layer furthermore processed it 
in the shape of [, such as a concavo-convex configuration, ] surface type, and gave diffuse reflection nature, the thing 
which made the electrode on said electrode substrate of an opposite hand have the observer side of a liquid crystal cell, 
and a reflecting layer may be made thin, or you may be the transflective reflection layer it was made to make a part of 
light penetrate by processing making a hole etc., and they may be combined. 

[0025] If said optical diffusion layer has the property to diffuse incident light isotropic or in different direction, there 
will be especially no limit. For example, it consists of two or more sorts of fields, and what has a refractive-index 
difference between the field, and the thing which attached irregularity in the shape of surface type are mentioned. It 
consists of said two or more sorts of fields, and what distributed the particle which has a different refractive index from 
a matrix in a matrix as what has a refractive-index difference between the field is illustrated. As for said diffusion layer, 
itself may have adhesion nature. Although especially the thickness of said optical diffusion layer is not restricted, it is 
usually desirable that it is [ 10 micrometer or more ] 500 micrometers or less. Moreover, as for the total light 
transmission of an optical diffusion layer, it is desirable that it is 50% or more, and it is desirable that it is especially 
70% or more. It is usually 10 - 95%, and the Hayes value of the optical diffusion layer concerned is 40 - 90% 
preferably, and it is still more desirable that it is 60 - 90% still more preferably. 

[0026] Especially as said back light, a front light, an optical control film, a light guide plate, and a prism sheet, it is not 
restricted but a well-known thing can be used. The liquid crystal display of this invention can attach other configuration 
members besides the above mentioned configuration member. For example, the color liquid crystal display which can 
perform multicolor or a full color display with high color purity is producible by attaching a light filter to the liquid 
crystal display of this invention. 

[0027] The liquid crystal cell which ****(ed) the liquid crystal layer with the transparence substrate of a couple 
equipped with an electrode as a liquid crystal display in this invention, The polarizing plate arranged at the observer 
side of this liquid crystal cell, and said polarizing plate and the phase contrast compensating plate of at least one sheet 
arranged between said liquid crystal cells, Especially the thing that sees from an observer, is the transflective reflective 
mold liquid crystal display equipped with the transflective reflection layer installed more back than said liquid crystal 
layer at least, sees from an observer, and has said circular polarization of light plate more back than said transflective 
reflection layer is desirable. With this type of liquid crystal display, it becomes usable [ both reflective mode and the 
transparent mode ] by installing a back light in circular polarization of light plate back. For example, when the thing of 
a TN-LCD method is used as a liquid crystal cell, the thing using the optical compensation film which consists said 
macromolecule oriented film of two sheets and/or said liquid crystal as said phase contrast compensating plate is 
desirable from the ability to obtain a good display one sheet. Moreover, said liquid crystal display can be said to be 
desirable from what established the diffusion layer between said polarizing plates and liquid crystal cells, or used the 
transflective reflection layer of diffuse reflection nature for the electrode of a liquid crystal cell giving a good display 
property. 

[0028] As angle of torsion of the liquid crystal cell of a TN-LCD method, when the thing of 70 or less degrees 
combines with the circular polarization of light plate of this invention 55 degrees or more still more preferably 80 or 
less degrees 45 degrees or more preferably 85 or less degrees 30 degrees or more, it can usually be said from giving a 
good display property that it is desirable. Since the liquid crystal film used as an optical different direction component 
which constitutes the circular polarization of light plate fixes nematic hybrid oriented structure in case various liquid 
crystal displays are equipped with the circular polarization of light plate of this invention, the upper and lower sides of 
the film concerned are not optically equivalent, therefore, the upper and lower sides of a liquid crystal film — or 
[ arranging which film plane to a liquid crystal cell side ] — moreover, the display engine performance changes with 
combination with optical parameters, such as a liquid crystal cell. In the transflective LCD of this invention, although it 
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does not limit which film plane of the liquid crystal film which constitutes a circular polarization of light plate is made 
to approach a liquid crystal cell, it is desirable to determine the configuration of the circular polarization of light plate 
of this invention, the arrangement conditions to a liquid crystal display, etc. in consideration of an optical parameter, 
display engine performance demanded of the liquid crystal cell concerned. 

[0029] Furthermore, in order to obtain the transflective LCD which made the property as a circular polarization of light 
plate of this invention discover more, it is desirable to arrange in consideration of the relation between the direction of a 
tilt of the liquid crystal film which constitutes a circular polarization of light plate (shaft), and the direction of a pre tilt 
of a liquid crystal cell (orientation shaft). As it is indicated in drawing 2 as the direction of a tilt of a liquid crystal film 
(shaft) here, when the c-th page is seen through a liquid crystal film from a b-th page side, the direction parallel to a 
projection component which is a direction where the include angle which the projection component to the c-th page of 
liquid crystal part remaining cartridge REKUTA and a director accomplishes serves as an acute angle is meant. 
Moreover, in the eel interface of a liquid crystal cell layer, it is the direction whose include angle which the projection 
component to the interface of the director of the liquid crystal molecule of a eel interface and a director accomplishes is 
an acute angle although the low-molecular liquid crystal for actuation leans with a certain include angle rather than is 
parallel and generally says this as a pre tilt angle to a eel interface, and a direction parallel to the projection component 
of a director is usually defined as the direction of a pre tilt of a liquid crystal cell (orientation shaft) by this invention. 
Although the transflective LCD of this invention does not limit the include angle of the direction of a tilt of a liquid 
crystal film (shaft) and the direction of a pre tilt of a liquid crystal cell (orientation shaft) which constitute a circular 
polarization of light plate to accomplish, it is desirable to opt for axial arrangement of the circular polarization of light 
plate of this invention and a liquid crystal cell in consideration of an optical parameter, display engine performance 
demanded of a liquid crystal cell. 
[0030] 

[Effect of the Invention] The circular polarization of light plate of this invention has the large angle-of- visibility 
property, and in the transparent mode, the transflective LCD using the circular polarization of light plate of this 
invention has a bright display, and is high contrast. 
[0031] 

[Example] Hereafter, although an example and the example of a comparison explain this invention to a detail further, 
this invention is not limited to these. In addition, especially, retardation deltand in this example is taken as the value in 
the wavelength of 550nm, as long as there is no notice. 

[0032] The circular polarization of light plate was produced using the liquid crystal film 7 which is 1.32 micrometers of 
thickness by which the nematic hybrid orientation whose average tilt angle of the direction of example 1 thickness is 1 5 
degrees was fixed, and the transflective reflective mold liquid crystal display of TN mold was produced by arrangement 
as shown in drawing 3 . The eel parameters of the used liquid crystal cell 4 are eel gap 3.5micrometer, 63 angle of 
torsion (left hand), and two pre tilt angles, using ZLI-1695 (Merck Co. make) as a liquid crystal ingredient. The 
polarizing plate 1 (thickness of about 180 micrometers; SQW[ by Sumitomo Chemical Co., Ltd. ]- 862) has been 
arranged to the screen side (on drawing) of a liquid crystal cell 4, the phase contrast compensating plates 2 and 3 which 
consist of a polycarbonate film which carried out uniaxial stretching between the upside polarizing plate 1 and the 
liquid crystal cell 4 have been arranged, and the polarizing plate has arranged the transflective reflecting plate 5 to the 
opposite hand. **nd of 280nm of abbreviation and the phase contrast compensating plate 3 of **nd of the phase 
contrast compensating plate 2 was 140nm of abbreviation. At this time, it took the include-angle theta2=+58 degree 
from the orientation shaft 41 of a liquid crystal cell 4 to the lagging axis of the phase contrast compensating plate 2 for 
the include-angle theta3=+l 18 degree to the include angle theta 3 from the orientation shaft 41 of a liquid crystal cell 4 
to the lagging axis of the phase contrast compensating plate 3. It could be the include-angle thetal=+133 degree from 
the orientation shaft 41 to the absorption shaft 1 1 of the upside polarizing plate 1 of a liquid crystal cell 4. 
[0033] Moreover, the circular polarization of light plate 9 was seen from the observer, and it has arranged behind a 
liquid crystal cell. Although the circular polarization of light plate 9 consisted of a polycarbonate film 6 (140nm of 
**nd= abbreviation) which carried out uniaxial stretching to the bottom polarizing plate 8, and a liquid crystal film 7 
(280nm of **nd= abbreviation) which fixed hybrid nematic oriented structure, it was made into the include-angle 
theta7=+32 degree from the orientation shaft 41 of a liquid crystal cell 4 to the direction 71 of a tilt of the liquid crystal 
film 7 the include-angle theta6=+153 degree from the orientation shaft 41 of a liquid crystal cell 4 to the lagging axis of 
the polycarbonate film 6. It could be the include-angle theta8=+47 degree from the orientation shaft 41 to the 
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absorption shaft 81 of a bottom polarizing plate of a liquid crystal cell 4. Furthermore, the adhesive layer (90% of total 
light transmission, 80% of Hayes values) which has an optical diffusion property has been arranged between the phase 
contrast compensating plate 3 and a liquid crystal cell 4. 

[0034] The relation of the include angles thetal-theta8 in each configuration member of the above-mentioned TN mold 
transflective reflective mold liquid crystal display is shown in drawing 4 and drawing 5 . Setting to drawing 4 , the 
direction 41 of orientation on the field by the side of the polarizing plate 1 of the liquid crystal cell layer 4 and the 
direction 42 of orientation on the field by the side of a circular polarization of light plate are making the include angle 
theta 4. The direction 21 of the lagging axis of the phase contrast compensating plate 2 and the orientation shaft 41 of a 
liquid crystal cell are making the include angle theta 2. The direction 31 of the lagging axis of the phase contrast 
compensating plate 3 and the sense 41 of the orientation shaft on the field by the side of a liquid crystal cell are making 
the include angle theta 3. Moreover, the absorption shaft 1 1 of a polarizing plate 1 and the orientation shaft 41 of a 
liquid crystal cell are making the include angle theta 1. In drawing 5 , the direction 71 of a tilt of the liquid crystal film 
7 in the circular polarization of light plate 9 makes the orientation shaft 41 and include angle theta 7 of a liquid crystal 
cell, and the optical axis 61 of nothing and the polycarbonate film 6 and the orientation shaft 41 of a liquid crystal cell 
are making the include angle theta 6. The absorption shaft 81 of a polarizing plate 8 is making the orientation shaft 41 
and include angle theta 8 of a liquid crystal cell. 

[0035] Drawin g 6 shows the permeability to the applied voltage at the time of back light burning of the transflective 
type liquid crystal display component obtained in the example 1 (transparent mode), drawing 7 - the time of back light 
burning (transparent mode) - white - the ratio (white display) of the permeability of display 0V and black display 6 V - 
- the contrast ratio from an omnidirection is shown by making / (black display) into a contrast ratio, drawing 8 - the 
time of back light burning (transparent mode) ~ white - the angle-of-visibility property of the permeability in the 
longitudinal direction when displaying 8 gradation from display 0V to black display 6V is shown, drawing 9 -- the time 
of back light burning (transparent mode) -- white - the angle-of- visibility property of the permeability in the vertical 
direction when displaying 8 gradation from display 0V to black display 6V is shown. From the result of drawing 6 , the 
display of high contrast was brightly completed in the transparent mode. It turned out that it has a good angle-of- 
visibility property especially in the transparent mode. 

[0036] Although experimented with the gestalt without a light filter in this example, if a light filter is prepared into a 
liquid crystal cell, it cannot be overemphasized that good multicolor or a full color display can be performed. When the 
transflective LCD of the STN mode method furthermore equipped with the circular polarization of light plate of this 
invention and a HAN mode method was produced, in each mode method, the liquid crystal display which has a good 
display property was able to be obtained. 

[0037] In the arrangement shown in example of comparison 1 drawing 3 deltand of a liquid crystal cell 4 210nm of 
abbreviation, deltand of 280nm of abbreviation and the phase contrast compensating plate 3 is considered for deltand of 
the phase contrast compensating plate 2 as 140nm of abbreviation. A polycarbonate 6 uses a polycarbonate 7 (deltand 
is 280nm of abbreviation) instead of being the thing (deltand being 140nm of abbreviation) of an example 1, and the 
liquid crystal film 7. theta - the same liquid crystal display as an example 1 was produced except having considered as 
theta 8= +47 degrees theta 7= +32 degrees theta 6= +153 degrees theta 4= +63 degrees theta 3= +118 degrees theta 2= 
+58 degrees 1= +133 degrees. Drawing 10 shows the permeability to the applied voltage at the time of back light 
burning of the transflective type liquid crystal display component obtained in the example 1 of a comparison 
(transparent mode), drawing 1 1 - the time of back light burning (transparent mode) white - the ratio (white display) 
of the permeability of display 0V and black display 6V - the contrast ratio from an omnidirection is shown by making / 
(black display) into a contrast ratio, drawing 12 - the time of back light burning (transparent mode) ~ white - the 
angle-of- visibility property of the permeability in the longitudinal direction when displaying 8 gradation from display 
0V to black display 6 V is shown, drawing 13 - the time of back light burning (transparent mode) - white - the angle- 
of-visibility property of the permeability in the longitudinal direction when displaying 8 gradation from display OV to 
black display 6 V is shown. From the result of drawing 10 , the display of high contrast was similarly completed 
brightly in the transverse-plane property in the transparent mode. 

[0038] An example 1 is compared with the example 1 of a comparison about an angle-of-visibility property. When 
drawing 7 and drawing 1 1 compare contrast curves, such as an omnidirection, by using the liquid crystal film which 
has hybrid nematic structure in a circular polarization of light plate shows that the large angle-of-visibility property is 
acquired. Moreover, when drawing 8 , 9 and drawing 12 , and 13 compare the gradation property of right and left and 
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the vertical direction used as the fault in the transparent mode, by using the liquid crystal film which has hybrid 
nematic structure in a circular polarization of light plate shows that the reversal property is improved. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is a conceptual diagram for explaining the tilt angle and twist angle of a liquid crystal molecule. 
[Drawin g 2] It is the conceptual diagram of the oriented structure of the liquid crystal film which constitutes a 
compensation component. 

[Drawin g 3] It is the sectional view which expressed the example 1 typically. 

[Drawing 4] It is the top view having shown the angular relation-ship with the absorption shaft of the polarizing plate in 
an example, the direction of orientation of a liquid crystal cell, and the direction of a lagging axis of a liquid crystal 
film. 

[Drawin g 5] It is the top view having shown the angular relation-ship with the absorption shaft of the polarizing plate in 
an example, the direction of orientation of a liquid crystal cell, and the direction of a lagging axis of a liquid crystal 
film. 

[Drawing 6] It is drawing showing the permeability to electrical-potential-difference change of an example 1. 
[Drawing 7] It is drawing showing the contrast ratio when seeing the transflective LCD in an example 1 from an 
omnidirection. 

[Drawing 8 ] It is drawing showing the angle-of- visibility property of the permeability of right-and-left bearing when 
displaying 8 gradation of transflective LCDs in an example 1 from OV to 6V. 

[Drawin g 9] It is drawing showing the angle-of- visibility property of the permeability of vertical bearing when 
displaying 8 gradation of transflective LCDs in an example 1 from OV to 6V. 

[Drawing 10] It is drawing showing change of the chromaticity to electrical-potential-difference change of the example 
j 1 of a comparison. 

[Drawing 11] It is drawing showing the contrast ratio when seeing the transflective LCD in the example 1 of a 
I comparison from an omnidirection. 

[Drawing 12] It is drawing showing the angle-of- visibility property of the permeability of right-and-left bearing when 

displaying 8 gradation of transflective LCDs in the example 1 of a comparison from OV to 6V. 

[Drawing 13] It is drawing showing the angle-of- visibility property of the permeability of vertical bearing when 

displaying 8 gradation of transflective LCDs in the example 1 of a comparison from OV to 6V. 

[Description of Notations] 

1 Upside Polarizing Plate 

2 Three Phase contrast compensating plate 

4 Liquid Crystal Cell 

5 Transflective Plate 

6 Oriented Film 

7 Liquid Crystal Film (or Oriented Film) 

8 Bottom Polarizing Plate 

9 Circular Polarization of Light Plate 

1 1 Absorption Shaft of Upside Polarizing Plate 1 

21 Lagging Axis of Phase Contrast Compensating Plate 2 

31 Lagging Axis of Phase Contrast Compensating Plate 3 

41 The Direction of Liquid Crystal Molecular Orientation of Liquid Crystal Cell 4 Upside 
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42 The Direction of Liquid Crystal Molecular Orientation of Liquid Crystal Cell 4 Bottom 
61 Optical Axis of Oriented Film 6 

71 The Direction of Tilt of Liquid Crystal Film 7 (Shaft), or Optical Axis of Oriented Film 7 
81 Absorption Shaft of Bottom Polarizing Plate 8 
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DRAWINGS 
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[Drawing 7] 
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[Drawing 1 0] 



[Drawing 1 




[Drawing 12] 




[Drawing 13] 
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